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Response to Amendment 

1 . Examiner acknowledges receipt of the amendment in response to the office 
action dated 08/03/2005, which amendment was received 12/05/2005. At this point, 
claims 1-2, 6-7, 11-12, and 15 have been amended, and claim 16 have been added. 
Thus, claims 1-16 are now pending in the application. 

Objections to the disclosure 

2. In response to Applicant's comments, the objection to the abstract is withdrawn. 

Claim Rejections - 35 USC $112 and 102 

3. In response to amendment, the 35 USC § 1 02 rejections of claims 1,6,11 over 

Ito are withdrawn. 

Response to Arguments 

4. Applicant's arguments filed with respect to the 35 USC § 102 rejections of 
claims 1,6,11 by Ito have been fully considered, and are persuasive. Applicants 
contend that Ito does not teach the limitations added by amendment, namely the (now 
clearly claimed) recitation of multiple storage systems in a remote copy environment. In 
contrast, Ito while performing mirrored storage, is in a shared storage environment. 

5. The examiner would also like to thank the Applicant for the courteous and helpful 
remarks presented in the interview of December 13, 2005, which were very helpful in 
clarifying the critical limitations of the invention. 

6. Ito does not expressly disclose that the updated data received is from a different 
storage system. This is because the methods of Ito are in a shared storage 
environment where several file servers 100,200,300, Fig. 1 access shared storage 
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subsystems, rather than a system where each file server has its own storage 
subsystem. 

7. Ito does disclose, however, that in the system of Ito multiple storage systems 
may exist. See Fig. 15, where storage systems 10 and 20 store identical data. See also 
Par. 17, and the discussion of Fig. 15 in Pars. 143,149, etc. However, the system of Ito 
does not teach or suggest that when data is updated in, for example, node 200 of Fig. 
15, the filesystem metadata and write data is sent to the other node 300. Instead, Ito 
would seem to suggest that the write command (i.e., "write(200,290,11)" as shown in 
Fig. 15) is send to the other node and the remote filesystem handles it as if it had no 
knowledge of the node 200. Further, the message passing is handled by the file 
servers rather than the storage systems. Therefore, the rejection is withdrawn. 

8. However, please see the new rejection below. These new rejections were 
necessitated by at least the amendments to the independent claims, which changes the 
scope of said claims. Therefore, this office action is made final. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 
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9. Claims 1, 6, 11, and 16 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Srinivasan et al., US 6,823,336. 

10. As for claim 1, Srinivasan teaches 

• A storage system comprising: 

• a disk system having: 

o at least one disk to store data (26, 28, Fig. 1); 

o a disk control unit to control writing and reading of data to and from said at 

least one disk (25, 27, Fig. 1); and 
o a disk cache for transmitting and receiving data to and from said at least 

one disk (145-148, Fig. 9); 

• a file server, connected to said disk system (i.e., 111, Fig. 8; 181, Fig. 13) 
including 

o a Central Processing Unit (CPU) and a main memory to store programs 
and data for said CPU (inherent in data mover 111, Fig. 8. see, for 
instance, Col. 5, lines 30-35, which incorporate by reference Ofek, US 
5,893,140 as a description of the hardware in the system. Col. 4, lines 39- 
65 of Ofek, discusses a detailed view of the data mover, which Srinivasan 
shows as 111, Fig. 8), 

o a network interface to be coupled to clients through a network (Col. 17, 
lines 35-65); 

• interfaces for sending and receiving data to and from other storage systems 
through a communication link (22, Fig. 1); 
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• wherein said main memory includes 

o a file system-processing unit managing storage areas of said at least one 
disk, so that files are correlated with data locations on said at least one 
disk (116-117, Fig. 9; see also 191-193, 201-203, Fig. 13), and 

o a file-system cache to be used by said file system-processing unit (see 
194, 204, Fig. 13); 

• wherein said disk control unit receives data of a file that has been updated in 
another storage system and a history of file-management information from 
another disk system through said communication link (see Figs. 10-11; the delta 
sets received are combinations of the data and metadata; Col. 1 1 , lines 20-60) 
and stores the received data of a file and the history of file-management 
information on the disk system (141-142, Fig. 9), and 

• wherein said file server refers to the history of the file-management information 
on the disk system and updates file-management information in said file-system 
cache in accordance with the update of the file performed in said another storage 
system (Col. 12, lines 1-35; both filesystems 116-117 are active, Col. 15, lines 
38-40, 55-67; therefore, when the data updates in the caches 145-148 are 
applied to the disks 141-142, the other filesystem must be updated with the 
metadata from the caches). 

11. As for claim 16, Srinivasan further teaches: 

• when said disk-control unit receives a read request from a client coupled to the 
storage system, the storage system refers to the file-management information 
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updated in said file-system cache and reads, from the disk, the contents of the 
updated file and transfers the contents to said client (see Col. 17, lines 13-24; 
also see read data, 143-134, Fig. 9 ). 



12. As for claim 6, Srinivasan teaches a file reference method of a storage system, 
said storage system which includes: 

• a disk system having: 

o at least one disk to store data (26, 28, Fig. 1); 

o a disk control unit to control writing and reading of data to and from said at 

least one disk (25, 27, Fig. 1); and 
o a disk cache for transmitting and receiving data to and from said at least 

one disk (145-148, Fig. 9); 

• a file server, connected to said disk system (i.e., 111, Fig. 8; 181, Fig. 13) 
including 

o a Central Processing Unit (CPU) and a main memory to store programs 
and data for said CPU (inherent in data mover 111, Fig. 8. see, for 
instance, Col. 5, lines 30-35, which incorporate by reference Ofek, US 
5,893,140 as a description of the hardware in the system. Col. 4, lines 39- 
65 of Ofek, discusses a detailed view of the data mover, which Srinivasan 
shows as 111, Fig. 8), 

o a network interface to be coupled to clients through a network (Col. 17, 
lines 35-65); 
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• interfaces for sending and receiving data to and from other storage systems 
through a communication link (22, Fig. 1); 

• wherein said main memory includes 

o a file system-processing unit managing storage areas of said at least one 
disk, so that files are correlated with data locations on said at least one 
disk (116-117, Fig. 9; see also 191-193, 201-203, Fig. 13), and 

o a file-system cache to be used by said file system-processing unit (see 
194, 204, Fig. 13); 

• said file-reference method comprising; 

o a storing step in which said disk-control unit receives contents of a file that 
has been updated in another storage system (see "write data", Fig. 9) and 
a history of file- management information through said communication link 
from said other storage system (22, Fig. 1) and stores the contents of a 
file and the history of file- management information on a disk (see Fig. 9; 
the secondary data storage system receives "delta chunks" which include 
both the data of the file changed in the other storage system and 
metadata for the filesystem update; Col. 11, lines 20-60; see also Col. 16, 
line 65 to Col. 17, line 3); 

o a monitoring step in which said file server refers to the history of the file- 
management information stored in said disk (see, for instance, Col. 15, 
lines 1-15; Col. 15, lines 42-57; some form of referrance is inherent in this 
update process, as the file system clearly uses the metadata received 
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from the other storage system to update the filesystem; therefore, it must 
refer to said metadata, which reads on the referring step); 
o an updating step in which, based on a reference to the history of the file- 
management information, said file server updates the file-management 
information in said file-system cache in accordance with the update of the 
file in said other storage system (Col. 12, lines 1-35; both filesystems 116- 
117 are active, Col. 15, lines 38-40, 55-67; therefore, when the data 
updates in the caches 145-148 are applied to the disks 141-142, the other 
filesystem must be updated with the metadata from the caches; see also 
Col. 17, lines 1-3; the stored data is "replayed" to update the filesystem); 
and 

o a transfer step in which, when said disk-control unit receives a read 
request from a client coupled to the storage system, the storage system 
refers to the file-management information updated in said file-system 
cache and reads, from the disk, the contents of the updated file and 
transfers the contents to said client (see Col. 17, lines 13-24; also see 
read data, 143-134, Fig. 9 ). 



13. As for claim 11, Srinivasan teaches a network system comprising 
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• a first storage system and a second storage system (110, 113, Fig. 9), wherein 
each storage system comprises: 

• a disk system having: 

o at least one disk to store data (26, 28, Fig. 1); 

o a disk control unit to control writing and reading of data to and from said at 

least one disk (25, 27, Fig. 1); and 
o a disk cache for transmitting and receiving data to and from said at least 

one disk (145-148, Fig. 9); 

• a file server, connected to said disk system (i.e., 111, Fig. 8; 181, Fig. 1.3) 
including 

o a Central Processing Unit (CPU) and a main memory to store programs 
and data for said CPU (inherent in data mover 111, Fig. 8. See, for 
instance, Col. 5, lines 30-35, which incorporate by reference Ofek, US 
5,893,140 as a description of the hardware in the system. Col. 4, lines 39- 
65 of Ofek, discusses a detailed view of the data mover, which Srinivasan 
shows as 1 1 1, Fig. 8), 

o a network interface to be coupled to clients through a network (Col. 17, 
lines 35-65); 

• interfaces for sending and receiving data to and from other storage systems 
through a communication link (22, Fig. 1); 

• wherein each main memory of the first and second storage systems includes 
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o a file system-processing unit managing storage areas of said at least one 
disk, so that files are correlated with data locations on said at least one 
disk (116-117, Fig. 9; see also 191-193, 201-203, Fig. 13), and 

o a file-system cache to be used by said file system-processing unit (see 
194, 204, Fig. 13); 

• wherein the disk-control unit of said first storage system receives contents of a 
file that has been updated in the second storage system (see "write data", Fig. 9) 
and a history of file- management information through said communication link 
(22, Fig. 1) and stores the contents of a file and the history of file- management 
information on a disk (see Fig. 9; the secondary data storage system receives 
"delta chunks" which include both the data of the file changed in the other 
storage system and metadata for the filesystem update; Col. 1 1 , lines 20-60; see 
also Col. 16, line 65 to Col. 17, line 3); 

• wherein the file server of said first storage system refers to the history of the file- 
management information on the disk (see, for instance, Col. 15, lines 1-15; Col. 
15, lines 42-57; some form of referrance is inherent in this update process, as the 
file system clearly uses the metadata received from the other storage system to 
update the filesystem; therefore, it must refer to said metadata, which reads on 
the referring step) and updates the file- management information in the file- 
system cache of said first storage system in accordance with the update of the 
file in said second storage system (Col. 12, lines 1-35; both filesystems 116-117 
are active, Col. 15, lines 38-40, 55-67; therefore, when the data updates in the 
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caches 145-148 are applied to the disks 141-142, the other filesystem must be 
updated with the metadata from the caches; see also Col. 17, lines 1-3; the 
stored data is "replayed" to update the filesystem); and 
• wherein, when said first storage system receives a read request from a client, 
said first storage system refers to the file-management information updated in 
said file-system cache reads, from the disk, the contents of the update file 
received from said second storage system, and transfers the contents to said 
client (see Col. 17, lines 13-24; also see read data, 143-134, Fig. 9). 

Allowable Subject Matter 

Claims 2-5, 7-10, 12-15 are allowed. The reasons for allowance for these claims 
may be found in a prior action. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. See the attached PTO-892. Yang, US 5,754,888, teaches a 
storage system which uses a log disk to hold write data and metadata for storage in a 
disk system. Ji et al., in "Seneca: remote mirroring done write", teaches a mirrored 
system which includes logs (i.e., write data and metadata caches) on both local and 
remote nodes, and the storage systems do the communication to maintain the mirror, 
rather than the host fileservers. Federwisch et al., US 2003/0182313 and Manley, US 
2003/0182322, both teach a mirrored storage system which contains local and remote 
storage systems as well as local and remote file servers, each containing a file system 
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accessible by clients, a write log, and a file system cache. Patel, US 2003/0135514, 
teaches a distributed file system which transmits file system metadata between the 
storage nodes. 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 
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SUPERVISORY PATENT EXAMINER 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jesse Diller whose telephone number is (571) 272- 
4173. The examiner can normally be reached on 8:30AM-5:00PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Donald Sparks can be reached on (571) 272-4201 . The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Certfer (EBC) at 866-217-9197 (toll-free). 




